in H 2 at T g of 600 o C after the growth of GaAs NWs with the estimated diameter of 130 nm, NCs are formed on the six ridges of hexagonal GaAs NWs from the top to the bottom, while the height of the NWs has not been changed. Figure 2 shows cross-sectional TEM images for the NCs and the ridges of GaAs NWs, and ED patterns of the NCs. We observed that the NCs with a triangular cross-section were embedded in the ridges of the NW, and estimated that the average width, depth in the NW and distance between the NCs were about 10, 8, and 40 nm, respectively. Lattice image and ED pattern, in Fig. 2(c) , showed that the NCs had hexagonal NiAs-type crystal structure, while GaAs NWs had zinc-blende-type one (not shown). Combining EDX analysis for the line across the NWs and NCs, in Fig. 3 , we confirmed that the MnAs NCs were formed in the GaAs NWs by "endotaxy". The results are consistent with the endotaxial nanoclustering of MnAs in the planar GaInAs (111)A [4] , GaAs (111)A and GaAs (111)B layer surfaces (not shown). The solid compositions (atomic %) of Mn, As, and Ga in the NCs were estimated to be 43.7, 49.9, and 6.4%, respectively, in the current work, as shown in Fig. 3 .
Next, under various T g conditions, we investigated the dependences of the MnAs endotaxial nanoclustering behavior on the periodical distances between the GaAs NWs, a. As shown in Fig. 4 , the estimated diameter and density of the MnAs NCs have the tendency to be increased with increasing a. In the case of a = 3 µm, it appeared that the adjacent NCs were merged together presumably because of the increase in their size. That resulted in the decrease, or the saturation, in the NC density. In addition, as depicted by "□" in Fig.4 , the NC size was increased by introducing AsH 3 and H 2 after the growth during decreasing T g . Typical SEM images in Fig.  5 clearly show the possibility to control the size and the density of the NCs by optimizing the conditions.
Summary
We realized the MnAs/GaAs hybrid NWs by combining the SA-MOVPE of GaAs NWs and the "endotaxy" of MnAs NCs. The MnAs NCs embedded in and along the six ridges of the hexagonal GaAs NWs were observed. Fig. 4 Dependences of NC (a) diameter and (b) density on distance between NWs, a. Mn source and H 2 were supplied for the growth, but, after the growth during decreasing T g , the gases in round brackets in the inset were supplied.
Fig. 5
Bird's-eye views by SEM for typical NWs (a = 1.0 µm) grown at T g of (a) 600 o C (Decreasing T g only with H 2 supply), (b) 600 o C (Decreasing T g with AsH 3 and H 2 supply), and (c) 500 o C (The same gas supply as (a), i.e., only H 2 decreasing T g ).
